A well-functioning vascular access is a mainstay to perform an efficient hemodialysis procedure, which directly affects the quality of life in hemodialysis patients. We use three main types of access: native arteriovenous fistula, arteriovenous graft, and central venous catheter. Arteriovenous fistula remains the first and best choice for chronic hemodialysis. It is the best access for longevity, the lowest related complications, and for this reason, arteriovenous fistula use is strongly recommended by guidelines from different countries, including Vietnam. In practice, well-functioning arteriovenous fistula creation is not always simple. In this case, arteriovenous fistula creation with vein transposition or translocation is certainly useful. When native vein options have been exhausted, prosthetic can be used as the second option of maintenance hemodialysis access alternatives. Central venous catheters are very common and have become an important adjunct in maintaining patients on hemodialysis. In Bach Mai hospital, we certainly create about 1000 new arteriovenous fistulas every year (among these, about 84.98% new hemodialysis patients start hemodialysis without permanent accesses and depend on temporary central venous catheters) and successfully matured arteriovenous fistula rate is 92.6%. Among hemodialysis population in Bach Mai, 2.29% have arteriovenous grafts and 2.81% of patients still depend on cuffed tunneled catheters. The preferable locations for catheter insertions are the internal jugular and femoral veins. Proper vascular access maintenance requires integration of different professionals to create a vascular access team. Percutaneous transluminal angioplasty is not available. In our circumstance, we have achieved some advantages for hemodialysis patients but still a big gap to an advanced country.
Introduction
The number of patients with end-stage renal disease (ESRD) requiring renal replacement therapy has been increasing progressively worldwide, including Vietnam. The registered data of chronic kidney diseases (CKD) or ESRD patients are not available in Vietnam, but in one study, people with positive findings in urine test, about 3.1% subjects, were identified with CKD (stage 3-5). 1 Now there are three renal replacement therapies for the ESRD patients: hemodialysis (HD), peritoneal dialysis, and kidney transplantation. The most common modality is HD treatment, with around 15,000 HD patients. Nowadays, patients have a higher life expectancy with much improved HD technique and a better treatment of comorbidity. Among this group, a well-functioning permanent vascular access (VA) is the lifeline essential to efficient HD therapy and remains the Achilles' heel. Other problems such as aging and the high prevalence of diabetes also challenge arteriovenous fistula (AVF) creation. Therefore, the successful placement of permanent VA and the appropriate management to decrease the complications are essential.
In Vietnam, we do not have the national data of or the national guidelines for the CKD or HD patients. In general, we refer the United States 2 or Japan guidelines 3 in our practice for renal replacement therapy, especially the practice of VA. In November 2017, the prevalence rates of different types of VA in HD Department, Bach Mai hospital, are as follows: arteriovenous graft (AVG; 2.29%), tunneledcuffed catheter (2.82%), and AVF (94.89%; 13, 16, and 539 in the total of 568 HD patients). In Vietnam, Bach Mai hospital is the biggest one and is the consultant for the other hospitals from the northern side to the middle side of Vietnam. So that, our practice partially reflect Vietnam practice pattern.
Temporary VA
This type of access is used when urgent HD has to be performed or VA becomes immediate. Two types of such access are non-tunnel catheters and cuffed, tunneled catheters. Most of ESRD patients in Bach Mai hospital start HD treatment without permanent VA. Typically, the patients hospitalize in uremia state and they need the temporary non-tunneled accesses for urgent HD treatments. In our cohort study of 446 new HD patients with newly first creating AVF (from July 2009 to September 2010-unpublished), at the time of creating AVF, 84.98% ESRD patients depended on temporary accesses to have HD treatments.
Central venous catheter (CVC) insertion procedures were done blindly in the past for a long time. This was a result of heavy burden on our health service and partially the lack of ultrasound machine. Internal jugular or femoral vein can be used as insertion sites for catheters. Subclavian vein is never used because the risk of central venous stenosis is very high. 4 There are a small number of HD patients who use cuffed, tunneled catheters as bridges to permanent accesses or they plan to have kidney transplantation in near future.
Permanent VA

AVF
It is the preferred type of VA. The reference of fistulae over all other forms of access arises from their functional advantages and because of a lower rate of complications. 5 Fistulae provide longer survival of the access and require the fewest interventions. The most common surgical technique is the side-to-end anastomosis (Figure 1) , with the diameter of anastomosis about 4-6 mm. In some selected cases, we use end-to-end anastomosis due to anatomy concern. In the above-mentioned study, the proportion of different types of AVF was as follows: radius artery-cephalic vein (Brescia-Cimino AVF), 92% (n = 412); Ulna artery-basilic vein: 3% (n = 13); brachial arterycephalic vein: 1% (n = 5); and 1/3 proximal radius arteryperforating vein (Gracz variation): 4% (n = 16). The failure to mature rate was 7.4%. There were some explanations for the above low rate, such as the mean age of patients was 46.22 years (standard deviation (SD), 15.34 years) or the outcome definition, in which we required the blood flow rate of ≥200 mL/min whereas in other studies, these variations are much higher, such as Charmaine's study. 6 In our practice, AVF placement should be initiated 1 or 2 months before the predicted time the patients need HD treatment. Before AVF operation, Allen test and blood pressure in both arms are checked. If the difference between the upper extremities and positive Allen test is detected, the patients require further investigations. The patient factors, such as old age, presence of diabetes, and peripheral artery disease, those increase the risk for fistula failure and directly influence AVF patency 7 must be recognized. In case patients have the vessels of small caliber at the wrist (the internal diameters of the cephalic vein < 2 mm and/or the radius artery < 1.6 mm), we plan to create AVFs proximally in elbow or schedule for multi-step procedure, such as transposed or translocation fistulae (Figure 2) . Rarely, we encounter AVFs with very deep vein (the depth of the vein to skin is greater than 6 mm) and we perform vein elevation operation or lipectomy (Figure 3) .
AVG
Many studies showed that functional survival of AVGs was shorter than that of AVFs. The natural was thrombosis due to venous stenosis caused by neointimal hyperplasia. 8 In addition, the incidence of HD-related bacteremia was more than 10-fold higher in AVGs than in AVFs: 2.5 episodes per 1000 dialysis procedures versus 0.2. 9 In our practice, if an AVF cannot be created, the patient should be considered for a graft. The locations for graft placements could be forearm (Figure 4) or upper arm. We use grafts that are made from polytetrafluoroethylene (PTFE), single layer or double layers. In reality, the AVG patients and health care staffs will face a disaster if AVGs become infectious and that it likely goes to an end with weeks intravenous antibiotic treatment and removal graft operations. Furthermore, the percutaneous transluminal angioplasty (PTA) is not an available treatment in my hospital so that we are generally beaten by venous neointimal hyperplasia, except with the cases we can use bypass operations. Despite the recommendation or the support from expertise of using dipyridamole plus aspirin or clopidogrel, 10,11 our 
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practice to reduce the risk of stenosis is only the recommendation of daily fish oil ingestion.
Tunneled-cuffed catheters
Tunneled cuffed catheters are used when the creation of AVF or AVG is impossible or there are contraindications for fistula-a shunt, such as unstable heart failure or stable heart failure with ejection fraction below 30%. Actually, the ultrasound guidance and fluoroscopy are not available, but we try to place the tips of the catheter within the right atrium. In practice, the xiphoid process is used as an anatomy reference, and the tips should be in the location that is above the xiphoid process about 5 cm. All CVC insertion procedures are checked by chest X-ray to confirm the tips or rule out complications.
CVCs are associated with the highest infection rate, and they are not a long-term access option. Studies have revealed that CVCs were colonized within 10 days of placement. With careful and appropriate use of CVCs, they can provide effective and adequate long-term HD, and the infection rate can be similar to AVGs. 12 So that, in our practice, in case of bacteremia related to CVCs, in addition to intravenous broad-spectrum antibiotics, the catheter will be guide wire changed or completely removed. 
Conclusion
The intention of this brief review is to introduce VA practice pattern in Vietnam. We refer to the guidelines from the United States and Japan in daily practice. Vietnam can meet the contemporary goal for AVF use same as other countries; however, there is still a wide variation in VA preference. In practice, there is a lack of appropriate medical equipment, experience, or the synced data; therefore, many efforts need to be done and go a long with economic development 13 in order to bring out the suitable guidelines for better practice and patient outcomes. It is obvious that VA practice in my hospital or in Vietnam has many problems that should be fixed or requires an improvement in near future.
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